Abstract-In this paper, a new content-based image retrieval technique using shape feature is proposed. A shape features extracted by layered structure representation has been implemented. The approach is extract feature shape by measuring the distance between centroid (center) and boundaries of the object that can capture multiple boundaries in the same angle, an object shape that has some points with the same angle.Once an input taking into account, the method will search most related image to the input. The correlation between input and output has been defined by specific role. Firstly the input image has to be converted from RGB image to Grayscale image and then follow by edge detection process. After edge detection process the boundary object will be obtained and then calculate the distance between the center of an object and the boundary of an object and put it in the feature vector and if there is another boundary on the same angle then put it in the different feature vector with a different layer. The experiment result on the plankton dataset shows that the proposed method better than other conventional Fourier descriptor method.
INTRODUCTION
The Content-Based Image Retrieval (CBIR) technique uses image content to search and retrieve digital images. Basically, CBIR systems try to retrieve images similar to a user-defined specification or pattern (e.g., shape sketch, image example). Their goal is to support image retrieval based on content properties (e.g., shape, color, texture) [1] , CBIR is also based on the idea of extracting visual features from the image and using them to index images in a database. Contentbased image retrieval systems were introduced to address the problems associated with text-based image retrieval. CBIR is a set of techniques for retrieving semantically-relevant images from an image database based on automatically-derived image features [2] . Content-based image retrieval also known as query by image content is a technique which uses visual content that well known as features for extracting similar images from an image in a database [3] [4] [5] . Image database every time become bigger and it makes a problem dealing with database organization so the necessity of efficient algorithm is obvious needed [6] .
On The Content-based Image Retrieval local feature of an image is computed at some point of interest location. In order to recognize the object firstly the image has to be represented by a feature vector. These feature vectors are converted to a different domain to make simple and efficient image characteristic, classification and indexing. Many techniques to extract the image feature is proposed [7] [8] [9] [10].
The shape is one of the primary features in Content-Based Image Retrieval (CBIR). The shape is also one of an important visual feature of an image and used to describe image content. Among them is methods based Fourier descriptors (FDs), Fourier descriptors are obtained by applying Fourier transform on shape boundary, The concept of Fourier descriptor (FD) has been widely used in the field of computational shape analysis Fourier descriptor [11] [12] . The idea of the FD (Fourier Descriptor) is to use the Fourier transformed boundary as a shape Feature. Suppose a shape signature Z(u) is a 1-D function that represents 2-D areas or boundaries. The discrete Fourier transform of a signature z(u) is defined as follows:
where n = 0,1,2, … n-1. The coefficients a n (n=0,1,..N-1) are called the Fourier descriptors (FDs) of the shape.
II. PROPOSED METHOD
The algorithm of proposed method is described as follow:
1) Input image from database image / Query Image 2) Convert RGB image To Gray Image 3) Edge detection 4) Morphology Filter 5) Construct feature vector using multi-layer centroid contour distance (MLCCD) 6) Comparison for similarity retrieval 7) Display Result based on distance measure
Image from database image or from query image convert from RGB image into Grayscale image then implement the canny filter to detect edge position then use morphology filter to ensure the shape of object clear. Then local feature of an image at some point at interest location is computed. The feature vector is computed by measuring a distance between a center of object and point in the boundary object Then the result is placed to the feature vector layer by layer (see fig.1 ). and then the feature vector that obtained from database image and Query Image be compared each other (similarity process) then display the result. The retrieval result is not a single image but a list of image ranked by their similarity. in these case if the distance between feature representation of an image in database image and feature representation of image query small enough then it to be considered as similar. Figure 1A is example object before edge detection process. Figure 1B is a boundary of an object after edge detection process, when the angle 0 there is one point have to be captured, the distance between centroid and boundary object is placed in the layer one. However, when the angle is 270 degree there are three points have to be captured (clockwise direction), the distance between centroid and boundary object is placed in the layer one, layer two and layer three (see figure  1C) . Figure 1D is example shape of an object with tree point for every angle. Similarly, the distance between centroid and boundary object in the Figure 1D is placed in the layer one, layer two and layer three (see Figure 1E ).
In order to obtain the MLCCD firstly position of the centroid have to be computed (see equation 1) then calculate the distance between the centroid and the boundary of an object by using Euclidean distance, see equation 2) repeat this method for another boundary in the same angle and different angle. (every point have x position and y position) After the centroid was obtained then calculate a distance between centroid to every point in the boundary, Suppose there is t point in the boundary of an object the distance every point in the boundary with centroid is:
where: n = number point in the boundary of object (1,2,..t) t = total point in the boundary = position center in the x axis = position center in the y axis x(n) = position point number n in the x axis y(n) = position point number n in the y axis
The computed distances are saved in a vector layer by layer. In order to achieve rotation invariance, scale invariance and translation invariance implementation shifting and normalization to this vector is needed.
III. SIMILARITY AND PERFORMANCE
To test the effectiveness of the approach, the similarity and performance measure is conducted. The comparisons that determine a similarity between images depend on the representations of the features and the definition of an appropriate distance function. The similarity metric is very important on the retrieval result.
The similarity measure is computed by using Euclidean distance (See Equation 3) between feature representation of an image in database image and feature representation of image query. This feature representation is image feature that refer to the characteristics which describe the contents of an image.
The retrieval result is a list of image ranked by their similarity. Suppose S1 and S2 are shape of object represented layer by layer of feature vectors each (Q1, Q2,…,Qn) and (D1, D2,…,Dn) then the Distance between S1 and S2 is: The precision measures the retrieval accuracy, it is the ratio between the number of relevant images retrieved and the total number of images retrieved (See Equation 4).
IV. EXPERIMENT AND ANALYSIS
Image database of phytoplankton [13] for experiment to real data In order to show the feasibility of the shape recognition scheme is used. Red tide occurs in a nutrition rich ocean.
Nutrition rich water makes chlorophyll-a then 72 | P a g e www.ijacsa.thesai.org phytoplankton is increase thus red tide occurs. Algal blooms (red tides) are a phenomenon of clear ecological importance in many regions of the world.
Caused by a nutrient influx (e.g. agricultural pollution) into the ocean, by either natural or anthropogenic causes, Red tide can be toxic to marine life and humans under certain conditions. They are a significant problem not only for fisherman but also ocean biologist. Red tide is one of measure for representation of ocean healthy[14] [15] . Figure 2 shows Example of phytoplankton image. In order to detect red tide, many researchers check phytoplankton in water sampled from the ocean with a microscope. Immediately after they check phytoplankton, they have to identify the species of phytoplankton. Image retrieval is needed for identification. The proposed method is to be used for image retrieval and identification. The experiment on phytoplankton image dataset in Table 1 is precision measure base on equation 5, Average precision result by using the proposed method is higher 3 percent (see in group 5) up to 11 percent (see in group 9) rather than another method. From this table and figure, it may say that the proposed method is superior to the conventional method for all cases by approximately 6.444 %.
V. CONCLUSION
In The comparison between the proposed contour extraction based on layered structure representation and the Fourier descriptor based on image retrieval have propose a new approach to extract features of an object shape that have some points with the same angle. a novel approach feature shape by measuring a distance between centroid (center) and a boundary of an object that can capture multiple boundaries in the same angle is developed. The experiment results on phytoplankton dataset demonstrate a new approach better than another method. the proposed method is superior to the conventional method for all cases by approximately 6.444 %.
